Clinical isolates of Pseudomonas aeruginosa are usually distinguished for epidemiological purposes by serological, bacteriophage, or bacteriocin reactions (2) , but can also be differentiated by susceptibility to antibiotics or to antiseptics. Delmotte et al. found variations in susceptibility to disinfectants which were reproducible and which allowed an "antiseptogram" for clinical isolates to be determined (5, 6) . R plasmids in P. aeruginosa are well known to affect susceptibility to antibiotics and also to organomercurial antiseptics (3, 11) . The objective of this study was to determine whether known R factor-containing strains have enhanced resistance to various disinfectants. We have found that resistance to hexachlorophene is a plasmiddetermined property in P. aeruginosa.
MATERIALS AND METHODS
Bacterial strains and plasmids. P. aeruginosa strains PU21 (FP-ilvB112 leu-1 str-1 rif'), PUl (FP2+, prototrophic), and PA0303 (FP-arg-18) were used (11) . The properties of the plasmids have been described previously (12, 13 (6) to differentiate clinical isolates of P. aeruginosa. With one exception, the inhibitors failed to discriminate among the P. aeruginosa strains. Table 1 lists those compounds that either failed to distinguish between R-and R+ bacteria or that were not inhibitory at the concentrations tested.
Resistance to hexachlorophene. Two plasmids, pMG1 and pMG2, both belonging to Inc P-2, provided resistance to hexachlorophene. R-PU21 and derivatives carrying other plasmids had a minimal inhibitory concentration of 0.1 mM hexachlorophene. PU21 carrying pMG1 or pMG2 demonstrated a fivefold increase in hexachlorophene resistance.
Kinetics of hexachlorophene transfer. Figure 1 shows the kinetics of transfer of hexachlorophene resistance in a mating between PU1(pMG1) and PU21. Transfer of resistance to hexachlorophene and to gentamicin was delayed as compared with transfer of sulfonamide resistance, but transconjugants selected with sulfadiazine at 70 min or with gentamicin or HEXACHLOROPHENE RESISTANCE 635 hexachlorophene at later times were uniformly resistant to the other agents, indicating that all three markers were transferred together and that there was a phenotypic lag in the expression of hexachlorophene resistance.
Resistance ofother plasmids to hexachlorophene. PU21 and PA0303 derivatives carrying the following additional plasmids were tested for hexachlorophene susceptibility: RP4-pMG2, R527, and R1033 (IncP-1) ; pMG6, kR61, and Rmsl59 (IncP-2); pMG7 (IncP-3); R679, R1162, and R5265 (IncP-4); Rmsl63 (IncP-5); Rmsl49 (IncP-6); Rmsl48 (IncP-7); and RP1-1, pVS1, FP5, and R716 (unclassified). None gave enhanced hexachlorophene resistance. DISCUSSION Hexachlorophene [2,2'-methylene bis-(3,4,6-trichlorophenol)] is a bactericidal agent with multiple effects on gram-positive and gram-negative bacteria (10) . Studies by Comer, Gerhardt, and co-workers suggest that its primary site of action is inhibition of respiration by the membrane-bound portion of the electron transport chain (4, 9, 14, 16) . How R plasmids interfere with hexachlorophene action is not known, although they could affect either permeability to the inhibitor or an alteration at its site of action. No growth has been observed with PU21, PU21(pMG1), or PU21(pMG2) with hexachlorophene as a sole carbon source, nor do these plasmids allow growth on diphenylmethane, which is metabolized by some soil Pseudomonas species (8) . The designation Hex is proposed to describe this phenotype (15) . In this survey Hex was found on only 2 of 38 Pseudomonas plasmids tested.
Delmotte et al. (6) found considerable variation in the susceptibility of clinical isolates of P. aeruginosa to hexachlorophene. P. aeruginosa is known to be one of the gram-negative bacteria that emerges following hexachlorophene treatment of skin (7) and can also contaminate stocks of hexachlorophene-containing soaps and detergents (1) . Whether plasmids play a role in the resistance of natural isolates of P. aeruginosa to hexachlorophene and other antiseptics appears worthy of further study.
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